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The purpose of this study is to determine the effect of bilin-
gualism on intelligence at the high school level. 
A bilingual is one who can speak and understand two languages . 
In this study, more specifically defined, a bilingual is one who has 
learned two languages from the time he is first able t o speak and 
understand words. 
Since great differences between l anguages exist in vocabulary, 
gr ammatical construction and idiomatic expression, it i s logical to 
expect that a bilingual has on the whole a reduced efficiency in 
learning either one of the languages . oreover, since most children 
learn languages in an informal manner in their preschool years, it 
is just as logical to expect that a bilingual who l earns t wo l anguages 
in such a manner is apt to exhibit an even greater confusion of the 
spoken and written word than the monolingual because the bilingual 
has had no formal training to aid him in r ationalizing these inter-
language inconsistencies. This being the case, it iould be expected 
that the bilingual would have a l anguage handicap which would be 
shown by such f actors as reduced vocabulary in either l anguage, greater 
number of grammatical inconsistencies in speaking and writing, lower 
ability to reason on the verbal level, lower ability t o spell correct-
l y in either language and lower ability to correctly pronounce words 
in either language. 
That such confusion in language habits exis t s is clearly 
demonstrated by the use of "Pidgin English" in bilingual cultures 
where English is one of the languages. 
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Since the major method of communication of knowledge in the 
ordinary school situation depends on the spoken and written word, it 
is reasonable to expect that a bilingual would be handicapped in most 
areas of the education process. This reduced efficiency in learning 
would show up on intelligence tests, especially those tests saturated 
~rith the verbal element. The psychologicai construct, intelligence is, 
• according to the best authorities, a function of human behavior which 
is determined by two factors, inherent capacity and environment. The 
problem that arises is to determine ,vhether educational retardation is 
a function of inherent capacity or environmental training or both. In 
the case of the bilingual -whose handicap is clearly a verbal one, the 
problem is to decide whether his retardation is due to the verbal 
element alone or to a lowered inherent capacity as well. To meet this 
problem psychologists have developed var ious tests of a non-verbal nature 
whereby inherent capacity can be determined without the retarding effect 
produced by a language handicap. Through the use of these tools, the 
verbal intelligence scale and the non-verbal intelligence scale, 
various researchers have measured the effect of bilingualism at 
different stages of mental developmant. 
Summarized briefly below are the results of those researches 
on bilingualism most closely allied to this study. 
Related Studies 
At the pre-school level the effects of bilingualism has been 
measured under conditions in which formai training is not a factor. 
Smith (11) in a study of a thousand pre-school children 
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of Hawaiian, Filipino, Chinese, Japanese, Korean, and Portuguese 
descent found that 11Pidgin" English is more responsible for in-
correct English and bilingualism for the overuse of interjections, 
short sentences, immature t ype questions, and lack of complex sen-
tences. 
Darcy (4) found in a study of 106 bilinguals and 106 monolinguals 
of the pre-school age, matched according t o sex, age, and socio-
economic status, a definite superiority of monolinguals on the 
Stanford-Binet Intelligence Test (1937 version) and a definite 
superiority of bilinguals on the Adkins Object-Fitting Test, a 
non-verbal test of intelligence. No signif icant sex differences 
were found on either test. 
At the grammar school level the effect of bilinguali sm has been 
measur ed to determine its effect on intelligence aft er some formal 
training. 
Barke and Williams (2 ) administered two verbal intelligence 
scales and a non-verbal intelligence scale t o a group of 10 t o 
11-year old children from a Vlelsh and English speaking district. 
All school instructions were given to the group in English. 
They found bilinguals superior on the non-verbal tests and 
inferior on a verbal test. They concluded that when a child 
speal{s one language at home and another in school, his voca-
bulary in either language is curtailed. 
Pintner (10) administered the National Intelligence Test 
and the Pintner Non-Language Scale to children of Italian, 
German, and Polish immigrants. On t he National Intelligence 
Test only 37% of the immigrant group exceeded the median score 
of a similar native born group. However, on the Pintner Non-
Language Scale 50% of t he children of the i mmigr ant group 
reached or exceeded the median of the native-born group. 
Pintner concluded that on tests of a verbal nat ure the bilingual 
is severely handicapped. 
Arsenian (1) administered the Pintner Non-Language scale 
to 1152 American born children of Italian parentage and 1196 
American born children of Jewish parentage who ranged in age 
from 9 to 14. The degree of bilingualism was ascertained by a 
written questionaire. Arsenian's results showed no significant 
correlation between degree of bilingualism and intelligence 
test score. 
Goodenough (6) found a-.75 correlation between average 
I. Q. of immigrants and the tendency for such immigrants to 
retain their ovm language. Goodenough concludes that this 
may be due to either a language handicap, or that those groups 
retaining their own language may be less intelligent and there-
fore less progressive in adopting English. 
Meade (9) found similar results in a study conducted in 
New Jersey. She found a consistent average increase in I. Q. 
scores with an increase in amount of English spoken in the 
home. 
At the high school level no s tudies directly related to the 
effect of bilingualism were found. However, one study by Lee shows: 
the effect of bilingualism or achievement in English. 
Lee (7) found that high school seniors speaking a foreign 
language at home was a consistent cause for fai lure in English 
courses. 
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At the college level several studies of the effect of bilin-
rgualism on college aptitude tests and achievement have been conducted. 
These findings by various investigators are summarized below. 
Marshall and Phillip (8) studied the effect of bilingualism 
on college grades. Forty college students capable of speaking 
and understanding another language in addition to English were 
paired with an equal number who could speak and understand only 
English. Pairings were made on the basis of A.C.E. scores and 
the scores made on the Shephard English Test. From t hese re-
sults they concluded that bilingualism did not affect success 
in college. 
Smith (12) studied the effect of a bilingual background 
on college aptitude tests and grade-point ratios earned by 
students at the University of Hawaii. These students were 
grouped according to the amount of English spoken in their 
homes. Smith concluded that a bilingual background affected 
College entrance scores more than it affected their achieve-
ment after entrance as measured by grade-point index. 
5 
From these studies it appears that bilingualism is a retarding 
factor on intelligence tests of the verbal type. This lowering of 
intelligence quotient seems to be a £'unction of environmental training 
rather than inherent capacity, for on tests of the non-verbal type, 
the bilingual often exceeds and is always equal to the monolingual. 
There is also a definite indication that formal training in language 
skills decreases this handicap so that at the college level bilingualism 
has very little effect on achievement, although it does lower entrance 
examination scores. 
Specific Problems Related to General Problem 
In order to determine the effect of bilingualism on intelligence 
at the high school level, three specific aspects of the bilingual 1s 
I 
development 1':fill be measured. The first is to measure the progress 
of the bilingual from the freshman to the senior year in high school 
and to determine the effect of formal training on those abilities 
affected by bilingualism. The second is to determine which particular 
mental abilities are most affected by bilingualism. The third i s to 
determine the relati onship of intelligence to the degree of 
bilingualism. 
METHOD OF STUDY 
In order to answer the questions posed above, t wo tests were 
given to 518 high school students from six high schools in west 
central Kansas. These schools were selected because of the large per-
centage of bilingual students in attendance. These schools were: 
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Lacrosse High School, Lacrosse, Kansas; Ellis High School, Ellis, 
Kansas; Victoria High School, Victoria, Kansas; Girls Catholic High 
School, Hays, Kansas; St. Joseph's College and Military Academy, Hays, 
Kansas; and Hays High School, Hays, Kansas . 
This group was composed of 329 freshmen, 182 of whom were bi-
linguals and 189 seniors, 127 of whom were bilinguals, a total of 518 
students. The sample is relatively homogeneous coming from the middle 
socio-economic stratum. The bilingual sample is composed of German 
and German-Russian national groups and some French-American, although 
the total of the latter is less than one percent of the total bilin-
gual group. The monolingual-bilingual groups and the bilingual 
Cultural and Speaking and Understanding groups are very closely matched 
in chronological age. The maximum difference in age between ar,.:y of 
the groups is five months. Reference to Table I below shows the 
dif ference between mean chronological ages for t he various groups. 
The mean chronological age for the total group is 16 year s or 192 months. 
TABLE I 
Comparison of Chronological Ages 
of the Various Groups 
NO . 
Total Bil inguals 309 
Total Monolinguals 290 
Difference 
Senior Bilinguals 127 
Senior Monolinguals 62 
Difference 
Freshmen Bilinguals 182 
Freshmen Monolinguals 147 
Difference 
Bilinguals Cultural 33 
Bilinguals Speaking and Understanding 104 
Difference 
Bilinguals Cultural 33 
Total Monolinguals 209 
Difference 
Bilinguals Speaking and Understanding 104 
Total Monolinguals 209 
Difference 





















The t wo tests used in this study were the Primary Mental Abili-
ties Test (referred to as P. M.A.) by L. L. Thurstone and Thelma Gwinn 
Thurstone and published by Science Research Associates and the Chicago 
Non-Verbal Examination (referred to as C.N.V.) by Andrew H. Brown and 
published by the Psychological Corporation • . 
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Form AH of the P. M.A. was used in this study. It contains five 
subtests and a combined score of the five subtests which can be con-
verted to an intelligence quotient. The five subtests are as described 
belm'V'. 
Verbal Meaning (V) is a test of the ability to understand ideas 
expressed in words. 
Space (S) is a test of the ability to think about objects in 
two or three dimensions. 
Reaso~g (R) is a test of the ability to solve logical problems 
and to foresee or plan. 
Number (N) is a test of the ability to work with numbers, to 
handle simple quantitative problems rapidly and accurately. 
Word Fluency (W) is a test of the ability to write and express 
·words. It differs from verbal ability in that it is concerned 
with the speed and ease with which words can be used, rather 
than the degree of understanding of verbal concepts. 
Total Score (V-/,Sf2Rf2Nflff) is a measure of the total of abilities 
and constitutes the intelligence quotient. (Thurstone 13) 
Each of the above tests has a time limit and is scored on the basis of 
number of correct answers performed within the time limit. 
The C.N.V. is a test designed specificall y for children who are 
handicapped in the use of the English Language. ( Brown 3). Such a 
group would include children who are deaf, hard of hearing, children 
from homes where a foreign language is spoken, or from communities 
i,vhere the English language is seldom used. The test can be given with 
either verbal or pantomine directions. This examination tests the 
follmti.ng areas: association, visualization, depth imagery, integra-
tive perceptual capacity, perceptive retentiveness, social apperception, 
and judgement. No data concerning a multiple correlation of these fac-
tors is available, therefore, it is difficult to associate any one 
factor with any one test since there is an overlapping of several 
factors in each test. 
Administration of the Tests 
The tests were administered in two one-hour sessions to the 
freshman group and then to the senior group. Test direct ions were 
strictly adhered to and each test was timed with a stop watch. The 
students were seated in alternate seats so that cheating would be 
difficult. 
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In order to separate the students into monolinguals and 
b~linguals, a written questionnaire was supplied to each student. On 
this questionnaire the student was asked to answer yes or no to these 
~vo questions. 
Q. 1 - Is there a language other than English spoken in 
your home? Yes ____ No ______ _ 
Q. 2 - Do you speak and understand this language 
yourself? Yes ___ No ____ _ 
The answers to the first question divided the students into two 
groups, monolingual and bilingual. The second question further divided 
the bilingual group into t wo sub-groups. Those answering 11yes 1·1 to the 
second question are grouped as Speaking and Understanding bilinguaJ.s. 
Those answering 11no 11 to the second question are referred to as 
Cultural bilinguals. 
Statistical Method 
After the tests had been scored and the r·esulting data recorded, 
the mean (M), median (Mein), standard deviation (S.D. ), standard error 
of the mean (S.E.M.), standard error of the difference between means 
(S.E.D), difference between means (D) and critical ratio (C.R. ) were 
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computed according to Garrett (5). These results are shown in Tables 
II, III, IV, V, VI, VII and VIII. In the l ast column of each of these 
tables is also recorded the percentile rank of each group as computed 
from the test norms supplied by the authors. The .01 level is used in 
this study to determine significance of any statistic.* Each of the 
critical ratios was converted by the use of a 11 t 11 table to determine 
it's significance, Garrett (5). 
RESULTS 
The results of this study are sho-wn in two ways. On Graphs 1, 
2, 3, 4, 5 and 6 which follow, the mean scores of the various subgroups 
are plotted in terms of percentile r ank for purposes of comparison. On 
the left side of the graph the percentile score for each of the tests 
can be read. On the right side of the graph an intelligence quotient scale 
is found 1'rllich can be used for converting the total score on the P. M.A. 
and the C.N.V. into an equivalent I. Q. Since the five sub-tests of the 
P. M. A. are wei ghted differently t hese subtest scores cannot be converted 
into an equivalent I. Q. from the scale on the right side of the graphs 
as are the total scores . The second method of depicting the results of 
the study appears in Tables II, III, IV, V, VI, VII, and VIII. The 
scheme is as follows : the group designation is read from t he l eft side 
of the table; by following the particular row to the right the appro-
priate statistic e.g. mean, standard deviation etc. appears and the 
* In order for a statistic to be significant ·at the . Ol level there IID.lst 
be one or less than one chance in 100 that the difference could have 













































----- Monolingual (Total) - - - - - - Bilingual (Total) 
GRAPH 1 
Comparison of Mean Test Scores Attained by 












Comparison of Mean Test Scores Attained by 
Freshmen Monolingual and Bi-1ingual Groups 
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Reference to Graph 2 on the following page shows the comparative 
mean scores achieved by freshmen monolinguals and freshmen bilinguals 
on both the P.M.A. and the C.N.V. total scores. On the five subtests, 
the freshmen monolinguals exceed the bilinguals in four tests: verbal 
meaning, space, reasoning, and word fluency. The f reshmen bilinguals 
ef ceed the monolinguals in the test of number ability. The significance 
of these differences will be discussed in a l ater section. On the 
C. N.V. test there is less difference in mean scores between monolinguals 
and bilinguals at the freshmen level t..han at higher age levels. As 
has been mentioned before, the conclusion reached from this fact is 
that the freshmen level is more than likely the upper age r ange at 






























Freshmen Monolingual - - - - - Freshmen Bilingual 
GRAPH 2 
Comparison of Mean Test Scores Attained by Freshmen 
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Senior Monolingual - - - - - - Senior Bilingual 
'"" GRAPH 3 '--; 
Comparison of Mean Test Scores Attained by Senior 













Comparison of Mean Test Scores Attained by 
Cultural and. Speaking and Understanding Bilinguals 
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Graph 4 shows the comparative performance of Cultural and Speak-
ing and Understanding bilinguals. This graph shows that the Cultural 
bilinguals exceed the Speaking and Understanding bilinguals on both 
the total P. M.A. test and the C.N.V. Test. The Cultural bilinguals 
exceed the Speaking and Understanding bilinguals on t he space and 
re~soning subtests . The Cultural bilinguals are equal to the Speaking 
and Understanding bilinguals on verbal, number, and word fluency sub-
tests. From t hese facts it can be safely stated that regardless of 
whether the bilingual can speak or understand the second l anguage or 
whether he has been raised in a bilingual cult ure, the verbal handi-
cap i s the same. This is in agreement with Arsenian (1) who reports 
no significant relationship between degr ee of bilingualism and 
intelligence. 
On the graphs it is noted that the designation for the Speaking 
and Understanding bilinguals is written 11Speaking and/or Understandi ng 11 • 
The reason for this designation resulted from the fact that on 8% of t he 
questionnaires the students stated t hat they could either speak the 
language and not understand it or understand the language and not speak 
it. In order to cover these cases the designation Spealdng and/or 
Understanding was used on the graphs, however for the sake of clarity 
in reading, the group is simply referred to as Speaking and Understanding 
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Bilingual (Cultural.) - - - - - Bilingual (Speaking and/or 
Understanding) 
GRAPH 4 
Comparison of Mean Test Scores Attained by Cultural and 












Comparison of Mean Test Scores Attained by 
Cultural Bilinguals and Total Monolinguals 
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Graph 5 on the following page, shows the comparative mean test 
scores attained by Cultural bilinguals and total monolinguals . In 
order to further clarify the problem concerning the relationship 
bet ween degree of bilingualism and intelligence, both the Cult ural 
bilinguals and t he Speaking and Understanding bilinguals were compared 
t~ the performance of the total monolingual group. From Graph 5 it is 
noted that the Cultural bilingual exceeds the performance of the mono-
lingual group on both the total P.M.A. and the C.N.V. tests. On t hree 
of the P. M.A. subtests, space, reasoning and number, the Cultural 
bilingual exceeds the monolingual. Again, the bilinguals verbal handi-
cap appears as he is exceeded by the II1:._0nolingual on both verbal t ests, 
verbal meaning, and vvord fluency. The significance of these differences 
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GRAPH .5 
Comparison of Mean Test Scores Attained by Cultural 
Bilinguals and Total Monolinguals. 
f\) 
0 
Comparison of Mean Test Scores Attained by Total 
Monolingual Group and Speaking and Understanding 
Bilingual Group 
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Graph 6 on the following page, sho ws the comparative scores 
attained by the total monolingual group and the Speaking and Under-
standing bilingual group. From this graph it is noted that the total 
monolingual group exceeds the bilingual group on both the total P. M.A. 
Test and the C. N.V. Test. The total monolingual group exceeds the 
bilingual group in the follovdng P. M.A. subtests: verbal meaning, 
space, and reasoning. The bilingual group exceeds the t otal mono-
lingual group in the number and word fluency subtests. 
The following discussion vdll concern the statistical signifi-












































...,_ ---- ~- ------ - ·- ·- -- ~--· __ ..., ......, _____ ,_ _._,, _ ...,.,.. ;-., _ 
Total Monolingual 
GRAPH 6 
Bilingual (Speaking and/or 
Understanding) 
Comparison of Mean Test Scores Attai ned by Total 












Significance of Differences Between Mean 
Scores of the Groups on the C.N.V. 
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The previous analysis of the graphs showed that definite 
differences on test performance existed between monolinguals and bi-
linguals. It is the purpose of this section to discuss the statisti-
cal significance of these differences. The significance of these dif-
ference s on the various tests is shown in the Tables II, III, IV, V, 
VI, VII and VIII, which follow. 
The number in the gr oup, mean score of the group, standard 
deviation, critical ratio, significance, and percentile r ank are read 
from appropriate columns named at the top of each table. The group 
designation i s read from the left side of the Tables. In the row 
designated, difference, i s found the difference between mean scores of 
compar ative groups and the standard deviation of this difference. If 
a check mark appears under the column designat ed 11 significant at . 01 
level" it means that the difference in mean scores of the comparative 
groups i s significant. If no check mark appears it means that the 
dif ference is not statistically significant at the . 0l level. 
From Table II immediately following, it i s seen that there is 
a significant difference in performance on the C.N.V. between mono-
linguals and bilinguals. It will also be noted that this difference 
is not significant at the f reshmen level but becomes significant at 
the senior level. As was mentioned in an earlier discussion, this 
difference, although statistically signifi.cant, may not be valid 
because, according to the author, age 16 approaches the ceiling of the 
test. This also v'lill explain the statistically significant difference 
which appears in favor of the total monolingual group over the Speaking 
and Understanding bilingual group. This evidence, therefore, tends to 
support the previously mentioned conclusion that the C.N.V. is only re-
liable at the freshmen level and that at this level there is no sig-
nificant difference in intelligence between monolinguals and bilinguals 
on the C. N. V. scale. 
\ 
TABLE II CHICAGO NON-VERBAL EXAMINATION 
C,ROUP NO. MEAN S.D. C. R. SIG. AT %ILE 
.01 LEVEL 
Total Monolingual 152 153.07 19.49 94 
Total Bilingual 265 146.25 20.92 88 
"Difference 6.82 2.04 3.34 X 
Senior Monolingual 62 166.95 18.68 99 
Senior Bilingual 127 15).96 20.64 93 
Difference 14.99 2.99 5.01 X 
Freshmen Monolingual 90 147.16 17.97 88 
Freshmen Bilingual 138 14]..0l 19.97 82 
Difference 6.15 2. 54 2.42 
Bilingual Cultural 33 156.10 19.21 95.5 
Bilingual Speaking and Understanding 104 145.98 20.83 87.0 
Difference 10.12 3.96 2.55 
Bilingual Cult ural 33 156.10 19.21 95.5 
Total Monolingual 152 153.07 19.49 94.o 
Difference 3.03 3. 7~- . 81 
Bilingual Speaking and Understanding 104 145.98 20.83 87.0 
Tot al Monolingual 152 153.07 19.49 94.0 
Difference 7.09 2.59 2. 7~- X 
Total Group 417 148 .73 20.664 90.0 
I\.) 
\J1 
Significance of Differences Betl-veen Total 
Mean Scores on the P.M.A. Test 
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Reference to Table III, which follows on the next page, sho.rs 
that there is no significant difference in intelligence as measured 
by the P.M.A. test between monolinguals and bilinguals at any age 
level of the high-school period. It also shows that there is no 
significant difference between Cultural bilinguals and Speaking 
and Understanding bilinguals Vihether directly compared or by com-
parison of either bilingual group to the total monolingual group. 
From these facts it is apparent that there is no significant dif-
f erence in intelligence between monolinguals and bilinguals at the 
high school level. Also, since the critical ratio decreases from 2. 01 
at the freshmen level to 1.79 at the senior level it appears that with 
formal training at the l1igh school level the bilingual I s handicap 
decreases. 
TABLE III TOTAL P.M.A. SCORE (V/.S/2Rf2Nf'N) 
GROUP NO. MEAN S.D. C.R. SIG. AT %ILE 
.01 LEVEL 
Total Monolingual 209 148.24 46. '23 46 
Total Bilingual 309 143.68 41.55 38 
Difference 4.56 3-97 1.15 
Senior Monolingual 62 180.02 42.74 60 
Senior Bilingual 127 168.64 37.08 49 
Difference 11.38 6.35 1.79 
Freshmen Monolingual 147 134.84 40.80 52 
Freshmen Bilingual 182 126.27 35.10 46 
Difference 8.57 4.26 2.01 
Bilingual Cultural 33 160. 73 40.53 57 
Bilingual Speaking and Understanding 104 152.23 43.11 49 
Difference 8.50 8.32 1.02 
Bilingual Cultural 33 16o.73 40.53 57 
Total Monolingual 209 148.24 46.23 46 
Difference 12.49 7.84 1.59 
Bilingual Speaking and Understanding 104 152.23 43.11 49 
Total Monolingual 209 lM.24 46.23 46 
Difference 3-99 5.30 .75 
Total Group 518 145.52 43.55 42 
I\) 
--3 
Significance of the Differences betvreen 1fean 
Scores of the Groups on the Test of Verbal 
Meaning 
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By referring to Table IV, on following page, t he s t atistical 
significance of differences between scores attai ned by the various 
groups on t he subtest of verbal meaning i s shown. From this table 
the f ol lowing significant dif f er ences in performance are noted. 
11onolinguals clearly exceed bilinguals on the test of verbal meaning. 
This di f f er ence in performance i s most evident at t he freshmen l evel 
and decreases at the senior level, T,-here it is no longer significant. 
Thi s i s al so evident from the fact that the Cul t ur al and Speaking and 
Understanding bilinguals show no signif icant differ ence in performance 
when compared to the total monolingual group. The average chronologi-
cal age f or these groups i s 16 years as compared to the chronological 
age of the f reshmen group, which is 14 years, 4 months. From these 
f acts i t i s evident that the f reshmen bilingual is clearly handicapped 
on test s of verbal meaning and that this handicap decreases vii th formal 
training. 
TABLE IV TEST OF VERBAL MEANING (V) IN P .M.A. 
GROUP NO. MEAN . S.D. C.R. SIG. AT %ILE 
.01 LEVEL 
Total Monolingual 209 24.04 10.19 50 
Total Bilingual 309 21.05 9.56 40 
Difference 2.99 .892 3.35 X 
Senior Monolingual 62 29.26 9.99 58 
Senior Bilingual 127 28.81 10.20 48 
Difference 3.45 1.56 2.21 
Freshmen Monolingual 147 21.83 9.45 62 
Freshmen Bilingual 182 17.69 7.84 45 
Difference 4.14 .971 4.26 X 
Bilingual Cultural 33 21.70 10.15 44 
Bilingual Speaking and Understanding 104 22.24 10.99 45 
·Difference .54 2.09 .26 
Bilingual Cultural 33 21.70 10.15 44 
Total Monolingual 209 24.04 10.19 50 
Difference 2.34 1.92 1.22 
Bilingual Speaking and Understanding 104 22.24 10.99 45 
' Total Monolingual 209 24.04 10.19 50 
Difference 1.80 1.29 1.39 
Total Group 518 22.25 10.01 45 
I\) 
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Significance of the Difference Between Mean 
Scores of the Groups on the Test of Space 
Comprehension 
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In Table V, on the following page, is shown the statistically 
significant differences found between monolingual and bilingual 
groups. The t otal monolingyal group clearly exceeds the bilingual 
group on the space test. At the freshmen level no significant 
difference exists. However at the senior level, this difference is 
significant. The Cultural bilingual group does not significantly 
differ from the total monolingual group, but there is a significant 
difference between the Cultural bilingual and the Speaking and Under-
s t anding bilinguai •. From these data it appears that the monolingual 
i s superior in performance to the bilingual on tests of space com-
prehension. No explanation is availab e from these facts. However, 
it is possible that this may be due in part to training and possibly 
to the fact that the bilingual has difficulty in verbalizing his 
thinking in problems of spatial relations. 
TABLE V TEST 01" SPACE COMPREHENSION (S) IN P.M.A. 
GROUP NO. MEAN S.D. C.R. SIG. AT %ILE 
.OlLEVEL 
Total Monolingual 209 21.60 10.90 34 
Total Bilingual 309 18.10 11.04 23 
Difference 3.50 .99 3.54 X 
Senior Monolingual 62 23.89 10.87 37 
Senior Bilingual 127 19.21 11.17 20 
Difference 4.68 1.70 2.75 X 
Freshmen Monolingual 147 20.30 10.75 57 
Freshmen Bilingual 182 17.33 10.88 45 
filf ference 2.97 1.20 2.47 
Bilingual Cultural 33 22.61 9.13 44 
Bilingual Speaking and Understandin~ 104 17.44 10.58 36 
Difference 5.17 1.89 2.74 X 
Bilingual - Cultural 33 22 .61 9.13 44 
Total Monolingual 209 21.60 10.90 43 
Difference 1.01 1.75 .57 
Bilingual Speaking and Understanding 104 17.44 10.58 36 
Total Monolingual 209 21.60 10.90 43 
Difference 4.16 1.2e 3.25 X 
Total Group 518 19.41 11.10 27 
I..,.) 
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Significance of the Differences Between 
Mean Scores of the Groups on the Test 
of Reasoning Ability 
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On the following page, Table VI shows the statistically sig-
nificant differences between monolingual and bilingual groups on the 
test of reasoning abili ty. Monolinguais as a whole exceed signifi-
cantly the performance of bilinguals in this test. However, as in 
verbal ability ·the di fference is most apparent at the freshmen level. 
At the senior level there i s no significant difference. There is, 
al so, no significant difference in performance between CulturaJ. 
bilinguals and Speaking and Unders t anding bilinguals. From these data 
i t is apparent that the differences existing bet ween monolinguals and 
bi l i nguaJ.s i s decreased by f ormal training at the high school level. 
This subtest follows the same pattern as the t est of verbal meaning. 
This i s to be expected since Thurstone (13 ) in his table of 
i ntercorrelations points out that reasoning and verbaJ. meaning in 
P.M.A. have the highest positive correlation of any of the tests. This 
correlation is calculated as varying from .326 to .539. 
TABLE VI TEST OF REASONING ABILITY (R) IN P.M.A. 
GROUP NO. MEAN s.n. 6.R. SIG. AT %ILE 
.Ol LEVEL 
Total Monolingual 209 14. 5li. 6.08 49 
Total Bilingual 309 12.85 .5.81 38 
Difference 1.68 .53 3.15 X 
Senior Monolingual 62 16.20 .5. 65 52 
Senior Bilingual 127 14.77 .5.75 44 
Difference 1.42 .88 1.62 
Freshmen Monolingual 147 13.60 6.02 61 
Freshmen Bilinguals 182 11.91 5.22 52 
Difference 1.69 .62 2.71 X 
Bilingual Cultural 33 15.36 5.71 56 
Bilingual Speaking and Understanding 104 13 • .55 6.05 43 
Difference 1.82 1.17 1.55 
Bilingual Cultural 33 15.36 5.71 56 
Total Monolingual 209 14.54 6.05 43 
Difference .82 1.09 .76 
Bilingual Speaking and Understanding 104 13.55 6.05 43 
Total Monolingual 209 14.54 6.08 49 
Difference .99 .73 1.36 
Total Group 518 13.53 5.91 44 
w w 
Significance of the Differences Between Mean 
Scores of the Groups on the Test 
of Number Ability 
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The significancv of the differences between groups on the number 
ability test are found in Table VII on the follovii.ng page. Reference 
to this table ·will show that there exists no signif icant difference 
betvreen total monolinguals 2Ild bilinguals on tests of number ability. 
However, there is a significant difference between total monolinguals 
and the Speaking and Understanding and the Cultural bilinguals in favor 
of the bilinguals. It is possible that this significance is due to a 
sampling error. 
TABLE VII TEST OF NUMBER ABILITY (N) IN P.M.A. 
GROUP NO. MEAN S.D. C.R. SIG. AT %ILE 
.01 LEVEL 
Total Monolingual 209 19.76 10.05 59 
Total Bilingual 309 22.07 9.84 70 
Difference 2.31 .89 2.58 
Senior Monolingual 62 26.36 10.88 78 
Senior Bilingual 127 26.53 9.95 79 
Difference .17 1.64 .11 
Freshmen Monolingual 147 16.62 8.52 59 
Freshmen Bilingual 182 18.95 8. 61 70 
Difference 2.33 .95 2.46 
Bilingual Cultural 33 24.88 9.78 79 
Bilingual Speaking and Understanding 104 24.50 10.49 78 
Difference .38 2.01 .18 
Bilingual Cultural 33 24.88 9.78 79 
Total Monolingual 209 19.76 10.05 59 
Difference 5.12 1.57 3.26 X 
Bilingual Speaking and Understanding 104 24.50 10.49 78 
Total Monolingual 209 19.76 10.05 59 
Difference 4.74 1.24 3.90 X 




SignificMce of the Difference Between r.ean 
Scores of the Groups on the Test 
of ord Fluency 
Examination of the foll01'1incr Table VIII reveals no signifi-
cant difference between monolinguals or bilingu..:..ls at any level of 
the high school period. There is also no significant differ ence 
beti7een Cultural and Speaking d Understanding bilinguals. 
TABLE VIII TEST OF WORD FLtw.NCY (W) IN P.M.A. 
GROUP NO. MEAN S.D. C.R. SIG. AT %ILE 
.01 LEVEL 
Total Monolingual 209 3.S.16 10.08 29 
Total Bilingual 309 35.06 11.5, 29 
Difference .10 .96 .104 
Senior Monolingual 62 39.74 10.62 34 
Senior Bilingual 127 40.58 11.26 37 
Difference 1.24 1.68 .74 
Freshmen Monolingual 147 33.23 9.18 42 
Freshmen Bilingual 182 31.21 10.11 35 
Difference 2.03 1.06 1.90 
Bilingual Cultural ;3 34.88 9.22 28 
Bilingual Speaking and Understanding 104 36.57 10.03 32 
Difference 1.69 1.90 .89 
Bilingual Cultural 33 34. 88 9.22 28 
Total Monolingual 209 3.5.16 10.08 29 
Difference .28 1.77 .157 
Bilingual Speaking and Understanding 104 36.57 10.03 32 
Total Monolingual 209 3.5.16 10.08 29 
Difference 1.41. 1.20 1.16 




Briefly smnmarizing the results of this research, the major 
hypotheses concerning bilingualism's effect on intelligence at the 
high school level are as follovrs. 
1. There is no significant difference in intelligence as 
measured by the total score on the P. M.A. Test, between 
monolinguals and bilinguals at the high school level. 
2. The Chicago Non-Verbal Test shows that a significant 
difference erists between monolinguaJ.s and bilinguals. 
This difference is most apparent at the senior level. 
At the freshmen level no significant difference between 
monolinguals and bilinguals is shown. The author of 
the Chicago Non-Verbal Test indicates that the test 
appears most valid over the middle range of ages for 
which it was designed. Therefore it is possible that 
at the age ranges beyond fourteen the test ceiling is 
reached and for ages beyond that it is no longer vaJ.id 
as a test of intelligence. Since the average chronologi-
cal age of the total monolingual and bilingual groups 
is 16 and the senior monolingual and bilingual groups is 
17 years and 8 months, no conclusion r egarding the effect 
of bilingualism on intelligence as measured by the 
Chicago Non-Verbal test can be reached. However, at 
the freshmen level, vmich is vri thin the limit of the 
test, there appears to be no significant difference 
in intelligence as measured by the Chicago Non-Verbal 
Test. 
3. On the five P. M.A. subtests the effect of bilingualism 
i s significant in the tests of verbal meaning, reasoning 
and space comprehension. On the tests of verbal meaning 
and reasoning the handicap of bilingualism is decreased 
to a point of insignificance from the freshmen to the 
senior year. On the test of space comprehension the 
difference is increased from the freshmen to the senior 
year. No exple.nation for this is available from the 
data. Therefore, it seems that formai_ training at the 
high school level decreases the handicap of bilingualism. 
4. There is no significant relationship between intelligence 
and degree of bilingualism as is shovm by the fact that 
there is no significant difference in performance be-
t ween Cultural bilinguals and Speaking and Understanding 
bilinguals on either the P. M.A. or the C.N.V. This 
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would seem to indicate that ,rhether the child learns to 
speak and understand another language or is raised in a 
bilingual culture without learning the foreign language 
the effect on his scores on intelligence tests is the 
same . The handicap of a bilinguai background seems to 
be due more to the fact that the child learns poor 
English than to the fact he learns another language. 
39 
This research indicates that the P. M.A. could be used at the 
high school level, especially at the freshmen level, to segregate those 
students ·,;i th language handicap so that they might receive special 
training in language skills. It should be pointed out, though, that 
the bilingual sample used in this research is a very homogeneous group 
and that ':ri th bilinguals from different cul tu.res and with different 
native languages the results might be different. Consequently it would 
be necessary to perforu similar investigation on other bilingual 
groups in order to make a generalization concerning bilingualism at 
the high-school level. 
If the results of this study are valid , it indicates that the 
bilinguals should be segrated from monolinguals at the freshmen level 
in tho.se courses involving langt1age skills e . g. spelling, grammar, 
English composition, and reading. 
It is important to point out that this study has one serious 
limitation. The bilingual sample used in this study is homogeneous in 
that it is composed of German and German- Russian national groups . 
Before any generalization concerning the effects of bilingualism at 
the high school level could be made, it would be necessary to conduct 
similar studies on other national groups . 
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